Background: The aim of this study was to investigate the demographic and clinical characteristics of patients with primary frozen shoulder in a Korean population. Methods: A total of 1,373 patients whose shoulders were diagnosed with primary frozen shoulder across 11 resident-training hospitals were reviewed retrospectively. Various demographic characteristics and clinical characteristics according to gender and presence of diabetes were evaluated. Results: The average age of patients was 55.4 years. Gender proportion was 58.3% females and 41.7% males. The frozen shoulder involved the non-dominant arm in 60.7% of patients and the bilateral arms in 17.6% of patients. The average duration of symptoms was 8.9 months, and 51.3% of patients had experienced nocturnal pain. Comorbidities associated with frozen shoulder in our sample of patients included diabetes (18.7%), cardiovascular diseases (17.7%), thyroid diseases (5.4%), and cerebrovascular diseases (3.6%). The diabetic group was correlated with the following demographic and clinical characteristics: old age, involvement of the dominant arm, nocturnal pain, long duration of symptoms, and no history of trauma. Further, we found that, in males, having a frozen shoulder was significantly correlated with a history of trauma; in females, having a frozen shoulder was significantly correlated with having thyroid diseases. Conclusions: These demographic data of primary frozen shoulder in the Korean population were consistent with those of previously reported epidemiologic studies. Primary frozen shoulder with diabetes was correlated with old age, bilateral involvement, long duration of symptoms, and nocturnal pain. (Clin Shoulder Elbow 2015;18(3):133-137) 
Introduction
Frozen shoulder is often interchangeably referred to as an adhesive capsulitis or a peri-arthritis of the shoulder. It is one of the most common etiologies that can occur shoulder pain and disability. [1] [2] [3] Frozen shoulder can be broadly categorized into two subgroups depending on the etiology; primary frozen shoulder is idiopathic in origin whereas secondary frozen shoulder can be explained, for example, by fractures, surgeries, cervical herniated discs, and other lesions of the shoulder. 1, 4, 5) Primary frozen shoulder is a disabling condition that restricts shoulder motion globally and causes pain without obvious in-Clinics in Shoulder and Elbow Vol. 18, No. 3, September, 2015 trinsic etiologies; after a long period of symptomatic status of around 1 to 2 years, it is known to spontaneously resolve. 4, 5) However, several studies reported that some patients may have permanent restriction of shoulder motion without spontaneous resolution. 1, [4] [5] [6] Limited motions of the glenohumeral joint in a frozen shoulder influences the normal function of the other joints that together compose the shoulder anatomy: scapulothoracic joint, acromioclavicular joints, and sternoclavicular joints. Subsequently, an abnormal dynamics of the shoulder leads to a decreased ability of the upper limb to function; the patients' quality of life is severely compromised. 1) As Cho et al. 7) reported, that patients with frozen shoulder had noticeable pain and functional disability. Furthermore, they had significant incidence of sleep disturbance by nocturnal pain and had a significantly lower quality of life.
Despite its clinical importance, a consensus has not been reached with regards to the terminology of the condition, etiology, incidence, classification, diagnosis criteria, and treatment of frozen shoulder.
3) The incidence of frozen shoulder has been shown to be on the rise because of an aging population, changes in life habits, and increases in chronic diseases, yet the number of epidemiological studies relating to frozen shoulder that is published in the literature does not reflect this trend. [8] [9] [10] [11] [12] A largescale epidemiological study specifically on Asian populations is scarce. In this regard, accumulating epidemiological data on primary frozen shoulder in Koreans will prove to be immensely beneficial by facilitating the comparative analysis to equivalent western epidemiology data and by providing clinicians with a better knowledge of the clinical characteristics and prognosis of frozen shoulder. Thus, the aim of this study was to investigate the demographic and clinical characteristics of primary frozen shoulder in the Korean population through a multi-center epidemiological study.
Methods
Eleven resident-training hospitals contributed to this study. We retrospectively analyzed the demographic and clinical characteristics of 1,373 patients who presented with a primary frozen shoulder between January 2013 and December 2013. A diagnosis of a primary frozen shoulder was made if the following criteria were fulfilled: restricted active and passive shoulder motions of more than 50% of the total motion without no intrinsic or extrinsic etiologies. Even patients with comorbidities such as diabetes, thyroid diseases, cardiovascular diseases, and cerebrovascular diseases were included in our study. Those diagnosed with a secondary frozen shoulder with any etiology (for example, fractures, surgery, cervical herniated discs, arthritis, infection, rotator cuff tear, or calcific tendinitis) were excluded.
We accumulated patient information regarding the following demographic and clinical factors: age, gender, involved side, bilateral involvement, duration of symptoms, nocturnal pain, history of trauma, occupational status, smoking, and menopause, for demographic variables, and the prevalence of comorbidities such as diabetes-a known risk factor for frozen shoulder, thyroid diseases, cardiovascular diseases, and cerebrovascular diseases, as clinical variables. We carried out a comparative analysis of these demographic and clinical characteristics between genders and between presence of diabetes by subgrouping the patients into either the diabetic group or the non-diabetic group. All statistical analyses were performed using the SPSS statistical package ver. 13.0 (SPSS Inc., Chicago, IL, USA). Comparative analyses of the demographic and clinical characteristics between groups stratified into either gender or presence of diabetes were made using an independent t-test and a chi-square test. Statistical significance was set to a p-value<0.05.
Results
We found that the gender distribution of 800 females (58.3%) and 573 males (41.7%) in our sample of patients with frozen shoulder was tilted towards females. The average age of the patients was 55.4 ± 9.9 years (range, 19-89 years), and the sexspecific average ages of the two genders were 55.5 ± 9.2 years for females and 55.3 ± 10.8 years for males (p>0.05). When the data were age-stratified, we found the following proportions of age-groups: in the order of decreasing proportion, 43.0% of patients were in their 50s; 22.4%, in their 60s; 21.2%, 40s; 8.7%, 70s; and 3.6%, 30s ( Fig. 1) . A total of 833 patients (60.7%) presented with frozen shoulder on their non-dominant arm whereas 540 patients (39.3%) presented on their dominant arm. Of these, a total of 242 patients (17.6%) had bilateral involvement of the arms either at the time of diagnosis or had had a past history of involvement of the contralateral arm.
The average duration of symptoms was 8.9 ± 17.3 months. Despite males having an average symptomatic period of 9.6 ± 18.4 months that is longer than that of the females, 8.4 ± 16.4 months, the difference was not statistically significant (p>0.05). Of the total patients, 705 patients (51.3%) complained of sleep disturbance attributed to nocturnal pain, and 260 patients (18.9%) had a history of trauma-220 patients (16.0%) had minor trauma and 40 (2.9%) had major trauma-preceding the onset of symptoms.
In terms of the occupational status, 563 patients were unemployed (41.0%), 286 were laborers (20.8%), 276 were office workers (20.1%), and 248 were otherwise categorized (18.1%). The number of patients who smoked was 258 patients (18.8%). Of the 800 female patients, the number of patients who had experienced menopause or acute changes in menstrual cycle was 560 (70.0%).
In terms of the medical comorbidities, a total of 257 patients (18.7%) had diabetes, a well-known risk factor for frozen shoulder, 243 patients (17.7%) had cardiovascular diseases such as hypertension, arrhythmia, and coronal artery diseases, 74 patients (5.4%) had thyroid diseases, and lastly 50 patients (3.6%) had cerebrovascular diseases such as stroke, hemorrhage, and Parkinson's disease.
Gender-dependent correlation between frozen shoulder and clinical characteristics were as follows: in males, we found that frozen shoulder was significantly correlated with a history of trauma; and in females, frozen we found that frozen shoulder was significantly correlated with thyroid diseases (p=0.009, 0.002). No statistically significant differences were found from genderstratified groups for the following variables; arm dominance, bilateral involvement, nocturnal pain, duration of symptoms, presence of diabetes, cardiovascular diseases, and cerebrovascular diseases (p>0.05) ( Table 1) .
Next, we sought to find a difference in the correlation between frozen shoulder and the clinical characteristics in diabetics and in non-diabetics. We found that in the diabetic group was associated with old age, arm dominance, bilateral involve- Values are presented as mean ± standard deviation, number only, or nember (%). *Statistically significant. 
Discussion
The clinical significance of this study is that it was a multi-center epidemiological study on primary frozen shoulders characterized using a definite diagnostic criteria of solely a Korean population; such a study is first of its kind to our knowledge. From our study, we found that most patients with primary frozen shoulder did not present with a comorbidity; when accompanied, the comorbidities that were found were as follows: in the order of decreasing proportion, diabetes, cardiovascular diseases, thyroid diseases, and cerebrovascular diseases. Even though the average age of the patients at the onset of symptoms was 55 years, the range of patients who presented with primary frozen shoulders was large between 19 and 83 years.
In recent years, the incidence of frozen shoulder has been on the rise-a phenomenon that is attributed to an aging population, changing life habits, increase in chronic diseases, and improved diagnostic tools. Even though numerous researches on frozen shoulder exist, they are focused on elucidating the molecular biological basis of etiology and on devising the best treatment methods. As such, epidemiology studies looking at the demographics and incidence of frozen shoulder is sparse, and even those that have been carried out have been done so between the 60s and 90s. 8, 9, 11, 12) Therefore, clinicians may be ill-advised when extracting information from these outdated sources concerning the demographic and clinical characteristics of frozen shoulder, which by nature are heavily influenced by changing environmental and social factors. Moreover, most studies are on western subjects meaning that the data may not be applicable to Asian-background populations. Our study is clinically relevant in that it aims to improve on these limitations. The incidence of frozen shoulder worldwide is 2% to 5% showing an annual cumulative incidence of 2.4 cases in every 1,000 persons. 1, 4, 5, [12] [13] [14] [15] [16] Frozen shoulder is known to be a condition to occur more in females, and usually the age of the patient at disease onset ranges from 40 to 60 years. Frozen shoulder occurs more on the non-dominant arm than on the dominant arm, and as for a bilateral involvement the percentage value of patients with a bilateral involvement at the time of diagnosis or on a contralateral involvement in the past varies massively between reports from just 6% to 50%. 1, 4, 5) According to a study by Robinson et al., 15) primary frozen shoulder frequently occurs in individuals in their 40s to 60s, and the incidence outside this range is rare except for cases of secondary frozen shoulders. In this study, however, although 86.5%
of patients with frozen shoulder were in their 40s to 60s, they were closely followed by those in their 70s, who took up 8.7% of the proportion of patients with frozen shoulder. The higher prevalence of frozen shoulder in the elderly in our study than of that seen in other studies may be due to an aging population in Korea. An aging population with a greater life expectancy is expected also to show a higher prevalence of diseases, some of which may be risk factors for frozen shoulder. Lundberg 11) found in 232 patients that the average age of patients with primary frozen shoulder was 52 years in females and 55 years in males at the time of symptom onset. In comparison to their study where the age at the onset of symptoms was higher in males than in females, in our study, we did not a significant difference in age between the genders. Most studies report a stronger correlation between frozen shoulder and females than between frozen shoulder and males: Shaffer et al. 17) reported that of 62 patients with frozen shoulders 43 were women (69%) and 10% had a bilateral involvement; Hand et al. 10) reported that, of 223 patients, 61% were women and 20% had a bilateral involvement; and Lundberg 11) reported that 58% were women and 17% had a bilateral involvement. Similarly, in this study, the corresponding values were 58.3% and 17.8%; 60.7% showed an association with the non-dominant arm. Known diseases associated with frozen shoulder are diabetes-which shows the strongest correlation, Dupuytren's disease, thyroid diseases, cardiovascular diseases, Parkinson's disease, stroke, adrenal insufficiency, autoimmune diseases, and others. 4, 5, 10, 11, [13] [14] [15] [16] 18, 19) As the patient group with one of the highest risks for frozen shoulder, between 10% to 36% of diabetic patients develop frozen shoulders. 13, 18, 19) Patients with insulindependent diabetes mellitus have been shown to have a bilaterally involved frozen shoulder at a rate of 40% to 42%, which is 2 to 4 times as higher as the rate seen in healthy counterparts (10% to 20%). 9,11,13) Bridgman 9) reported that 10.8% of 800 diabetic patients presented with frozen shoulder whereas only 2.3% of non-diabetic individuals showed to have this condition concurrently. Further, the proportion of individuals with a bilateral involvement of frozen shoulder was up to 41.7% in the diabetic pool, whereas this decreased to 21.4% in the non-diabetic pool.
In accordance with previous studies, we found that high percentages of patients were found to have a comorbidity-the highest being diabetes: 257 patients (18.7%) had diabetes; 243 patients (17.7%) had cardiovascular diseases such as hypertension, arrhythmia, and coronal artery disease; 74 patients (5.4%) had thyroid diseases; and 50 patients (3.6%) had cerebrovascular diseases such as stroke, hemorrhage, and Parkinson's disease. With this strong correlation of diabetes with frozen shoulder in mind, in this study, we compared the demographic and clinical characteristics of patients according to their diabetic status. Compared to the non-diabetic group, the diabetic group showed a higher average age (57.8 years vs. 54.8 years) at the onset of symptoms, a higher association with the dominant arm, and a more frequent bilateral involvement (25.7% vs. 15.8%). Further in our cohort, the diabetic group was more likely to have nocturnal pain (59.9% vs. 49.3%) and a longer duration of symptoms (11.1 months vs. 8.4 months) than the non-diabetic group.
There are a few limitations to this study: first, as a retrospective study on patients with primary frozen shoulder, we could not incorporate into our study the many risk factors related to frozen shoulders; second, we could not calculate the incidence of frozen shoulder; and last, as our study did not include matched healthy controls against patients with frozen shoulder, we could not evaluate the risk factors specific for this condition. To address these limitations, prevalence studies and large-scale multi-center prospective cohort studies are needed.
Conclusion
Our epidemiological study on primary frozen shoulders in Koreans showed similar findings to those of preexisting epidemiological studies. We found that primary frozen shoulder with diabetes was correlated with old age, bilateral involvement, long duration of symptoms, and nocturnal pain.
